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,4 1 -trimethylether(III). Agar well diffusion assay method was employed in the antibacterial studies with the acetone extract at concentration of 5 and 10 mg/ml respectively, while for the isolated flavonoids, concentrations of 100,200 and 300 µg/ml were used for studies. The standard antibiotics were Gentamicin 10 µg/ml and Ciprofloxacin 5 µg/ml respectively. Results: Phytochemical studies of the acetone extract by a combination of Flash column chromatography, gel filteration over sephadex and preparative thin-layer chromatography afforded Quercetin,Quercetin 3-O-methylether and Quercetin 3,3 showed activity against all the tested pathogens. Conclusion: Chemical investigation of the acetone extract of the aerial parts of I.secundiflora led to the isolation of three flavonoids for the first time from this plant,anti-bacterial studies of the extract and the isolated compounds showed activity against the pathogens used with Quercetin being the least active.
INTRODUCTION
The genus Indigofera belongs to the family leguminasae consisting of about 700 species [1] which are distributed throughout the tropical regions including: Nigeria, Burkina faso, India and Pakistan [2] . Various species of indigofera have been used in ethnomedicinal practice of Northern Nigeria in particular, Indigofera secundiflora find use in ethnomedicinal practice of Northern Nigeria to treat diarrhoea, malaria and microbial infections [3] . Flavonoids, triterpenoids, steroids and stilbenoids have been isolated in other species of indigofera [4, 5, 6] ; and to our knowledge there have been no documented report on the chemical and biological investigation of indigofera secundiflora. As part of our continuing research into the chemical constituents of indigofera species of Nigeria, we report here the isolation and anti-bacterial activity of Flavonoids from the aerial parts of indigofera secundiflora.
MATERIALS AND METHODS
Flash Column chromatography was carried on silica gel G(40-63µm)Merck, Thin layer chromatography(TLC) and Preparative thin layer chromatography were carried on 13C-NMR(Table1),the compound was identified as Quercetin 3-methyl ether by comparison of the spectral data with literature [10] [11] .
Compound III a yellow solid (5 mg [12] [13] .
The acetone extract at conc. of 10 mg/ml inhibit the growth of the test pathogens: Clinical isolates; S. aureus, B. subtilis, Pre-coated silica gel on aluminium sheets and glass plate of thickness 0.2 mm and 0.5 mm (Merck) respectively, while gel filteration was carried out over sephadex LH-20(Sigma), IR spectroscopy was recorded on a Pye-Unicam FT-IR,NMR spectroscopy was carried out on a Bruker DRX 500MHz for 1 H and 125MHz for 13 C with TMS as internal standard using CD 3 OD.
Plant material
The aerial parts of Indigofera secundiflora was collected in July 2008 in Samaru, Zaria, Nigeria and authenticated at the Herbarium section, Department of Biological Sciences, Ahmadu Bello University, Zaria, Nigeria, where a voucher specimen (1096) was kept.
Extraction and isolation
The air-dried plant (250 g) was extracted with acetone (2.5 L) at room temperature to exhaustion and then 70%methanol(2.5L) at room temperature. The combined acetone extract (5.2 g,0.21%w/w), a portion was separated for antibacterial activity, while the rest portion (3 g) was chromatographed on silica gel column using a polarity gradient of N-hexane and N-hexane :ethyl acetate mixtures and then ethyl acetate:methanol mixtures and finally pure methanol,Gel filteration of the N-Hexane :Ethyl acetate(1:1) pooled fractions over sephadex LH-20 eluting with methanol and preparative TLC using N-Hexane:Ethylacetate(2:1) afforded compounds I, II and III.
Anti-bacterial activity
Agar well diffusion assay method describe by [7] was employed in the antibacterial studies with the acetone extract at concentration of 5 and 10 mg/ml respectively, while the isolated flavonoids concentrations of 100,200 and 300 µg/ ml were used for studies. The standard antibiotics were Gentamicin 10 µg/ml and Ciprofloxacin 5 µg/ml respectively. Nutrient agar media are prepared and sterilized in an autoclave and 10ml transferred to previously sterilized plates. After solidification, the plates were inoculated with Staphylococcus aureus, Bacillus subtilis, Escherichia coli and Pseudomonas aeruginosa aseptically. Gentamicin (10 µg/ml), Ciprofloxacin (5 µg/ ml) were used as standard. Using a sterile cork borer, four wells were made and 0.1 ml each of the extract and isolated flavonoids were poured aseptically into the wells while the standard antibiotic discs were placed on the agar in the same plate. They were incubated at 37 0 C for 24hrs. The zones of inhibition were measured to the nearest mm.
RESULTS AND DISCUSSION
Compound I a yellow powder(12 mg) UV MEOH 228,246,354nm, IR(Nujol v max cm- E.coli and Ps. aeruginosa (Table 2 ) with the highest zone of inhibition shown against S. aureus and B. subtilis both gram positive bacteria ( Table 2 ).The activity of the extract on S. aureus was higher than the standard antibiotics; Gentamicin and Ciprofloxacin which both have zone of inhibition of 15 and 20 mm respectively. The isolated flavonoids showed the same trend against S. aureus, with compound III at concentration of 200 µg/ml showing activity against all the test pathogens, while compound II showed the highest zone of inhibition against S. aureus at 20 mm as compared to the standard antibiotics, it is interesting to note that Quercetin( compound I) which lacks the methoxyl group showed the least antibacterial activity contrary to previous reports that Quercetin has antibacterial activity [14] . The observed antibacterial activity of the extracts can be related to the methoxylated flavonoids as these classes of flavonoids have been known to exhibit antibacterial activity [15] .The observed activity could justify the folkloric uses of this plant. 
